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Heat stress exposure vs.
heat strain response
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Supervisor –
Heat Stress / Strain

�Will – Heat stress be an issue today?

�When – To actively manage it?
– What options do I have?

– What information/tools are available?
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�Estimator Intent:
Answer Question for Supervisor…
When to deploy a WBGT meter
today and begin to actively
manage heat stress risks?
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�Estimator User Input:
�Acclimatization
�Clothing Ensemble
�Work Rate
>> Trigger value (WBGT oC)
for initiating work/rest regimen based
on ACGIH, TLV® screening criteria
>> Compared to modeled data
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�Estimator Output:
�If work/rest regimen currently
needed: displays time and ambient air
temperature when this started
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�Estimator Output:
�If trigger point has not been reached,
user invited to “Estimate” the time this
may occur today using data collected
during the previous 5 days
�Today’s forecasted high temperature
also displayed
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�Estimator Output:
�If clothing addition value =>6oC, or
If work rate is Very Heavy…..

�Then work/rest regimen always
needed, & detailed analysis or
physiological monitoring
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A practical method for
physiological monitoring

� Work/rest regimen-required
And-- <= moderate wk rates

with excursions to heavy
� Rest phase measurements of

– Seated Heart Rate
– Oral Temperature

� Extend rest times if:
– Data trends increase OR
– Numeric values reached
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� Estimator:
When to deploy a meter to

actively manage
heat stress
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�WBGT Meter vs. Work / Rest
Regimen Tables:
Clear decision points for

meter data for any
set of variables desired
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Limitations using modeled
unadjusted WBGT data

Roof top Grass & 
Gravel

Asphalt
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Limitations using modeled
unadjusted WBGT data

� Do NOT use Met. Tower modeled data for
local decision making regarding a WBGT
based work/rest regimen

� Modeled data differ by +/- 2.0 °C-WBGT
compared to local outdoor WBGT data
due to environmental differences

� Deploy a meter at work location
– Run work/rest regimen on local

meter data ONLY
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�Tailgate Meeting & General
Controls:
Encourages self-regulation;
communicates protective means,
risk factors, signs, symptoms and
first-aid methods



Heat Wave/R.Anderson –
UCRL-CONF-203698

30

- Positive feedback -
Supervisors like these tools

� Educate – Self and workers of risks/controls
� Inform – Without dictating policy
� Clear – Information and decision points
� Flexible – Meets any level of need
� Easy – Field friendly even if conditions change
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About the model …
� oC-WBGTout = 0.7nwb+0.2g+0.1db

Or…. is a ƒunction of:
– Dew point water vapor pressure
– Wind speed
– Ambient air temperature
– Solar load

� Data collected continuously
at LLNL meteorological tower
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About the model …

�> 1700 empirical data points
vs. Met Tower

�LLNL Model:
– Resulted from best fit of

empirical to Met. Tower data
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Disclaimer
This document was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States 
Government nor the University of California nor any of their employees, 
makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that 
its use would not infringe privately owned rights. Reference herein to any 
specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise, does not necessarily constitute or 
imply its endorsement, recommendation, or favoring by the United States 
Government or the University of California. The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the 
United States Government or the University of California, and shall not be 
used for advertising or product endorsement purposes.


